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Havana Power Station
East Ash Pond System
Class 1 Dam Operations and Maintenance Plan

1.0 General

The following operation and maintenance procedures are provided to maintain the
structural integrity of the east ash pond system (cells 1, 2, 3, and the final polishing
pond - cell 4). Cells 1 and 2, and the final polishing pond of this system are classified
as Small Class 1 dams by the lIllinois Department of Natural Resources, Office of Water
Resources (IDNR_OWR). Cell 3 is classified as an Intermediate Class 1 dam.

Cells 1, 2, and 3 are the primary ash deposition cells of the system. The fourth cell is
the final effluent polishing pond. Cells 1, 2, and 3 are not hydraulically connected.

Water elevations in cell 4 will be slightly lower than in cells 1, 2, or 3. The normal pool
elevation of primary cells 1 and 2 of this system is 486 feet above msl. Cell 1 is
currently used only for the deposition of bottom ash and there is minimal free standing
water in the pond. Cell 2 was taken out of service after cell 3 was constructed and
placed into service (2003).

The normal pool elevation of cell no. 3 is 492 feet above msl. The emergency spillway
crest in cell 3 is at approximate elevation 494 feet above msl. This emergency spillway
consists of a concrete overflow channel which would discharge to the final effluent
polishing pond.
2.0 Operation

2.1 Normal Operation and Surveillance

Ash disposal facility operation will be controlled by limiting discharges from the
station to cells 1, 2, or 3 and by varying water surface elevations at the final
effluent polishing pond (cell 4) discharge structure.

(a) Ash Pond Monitoring
An Ash Pond Log shall be used to establish and maintain pond history. All

inspections and maintenance activities shall be recorded. Responsibility for
maintaining this log shall be designated by the Station Manager.

(b) Daily Surveillance

Havana Power Plant 425
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The water surface elevation of each cell of the ash pond system shall be
observed and recorded daily in the Ash Pond Log. A staff gauge is installed
in each cell of the system and these gauges shall be maintained such that
they accurately indicate water level elevations in each cell.

(c) Weekly Surveillance and Inspection

Weekly inspections of the perimeter berms around cells 1, 2, 3, and 4 shall
be conducted, looking for seepage and slumping, and unusual seepage at
and/or blockage of the outfall structures in each cell. All findings shall be
entered into the Ash Pond Log and maintenance activities shall be initiated, if
required.

2.2 Emergency Action Plan

During and immediately following unusual storm and flood events, inspection of
the cells and their appurtenances shall be carried out and recorded at least once
each day.

If the staff gauge in either cell 1 or cell 2 indicates a pool elevation of 487 feet or
492.7 feet in cell 3, inspection of the cells and their appurtenances shall be
carried out and recorded at least once every 12 hours.

If the staff gauge in either cell 1 or cell 2 indicates a pool elevation of 488 feet or
494 feet in cell 3, a downstream flood watch will be disseminated and discharges
from the station to the ash pond system will be suspended. Inspection of the
cells and their appurtenances shall be carried out and recorded at least once
every four hours.

When the staff gauge in either cell 1 or cell 2 indicates a pool elevation of 489
feet or 495 feet in cell 3, a flood warning will be disseminated and downstream
residents that could experience first floor flooding shall be evacuated. Inspection
of the ponds and their appurtenances shall be carried out and recorded at least
once every two hours.

When the staff gauge in either cell 1 or cell 2 indicates a pool elevation of
489.25 feet or 495.25 feet in cell 3, all residents within the breach wave area
shall be evacuated. Inspection of the ponds and their appurtenances shall be
performed and recorded continuously. Residents will not be permitted to return
to the breach wave area until the event concludes, the water surface in the cells
fall to normal pool levels, and complete inspection of the cells and their
appurtenances indicate pond operation to be safe.

Havana Power Plant A28
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Any unusual condition discovered during major storm events or routine
inspection which may constitute an emergency shall be communicated as

follows:
Havana Power Plant 427
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¢ Notice of any type of emergency involving the berms or outfall shall be made
to the Shift Leader on duty.

e The shift leader on duty shall then notify the Station Manager (A.K. Millis;
pager and home tel. nos. 309-297-0105; 309-692-8228; kirk_millis
@dynegy.com) or in his absence the Production Manager (B.W. Veech;
pager and home telephone nos. 309-303-5678 and 815-664-2608,
respectively; e-mail address: byron_veech @dynegy.com). One of these
shall then notify the following city, county, state, and federal regulatory
authorities:

[llinois ESDA, 24-hour SErvice ........ccoovvieviiiinnennnn. 1-800-782-7860

IDNR_OWR, Dam Safety Section ..............c.coeeieinnnin 217-782-3863
IDOT, DIStIC B .veeeeiiiei e 217-782-7301
Mason County Sheriff ... ..o 309-543-2231
Havana Police Department ..., 309-543-3321
DMG, Director of Construction .........cccocvviiiiiiiniiinn.n. 618-206-5801
DMG, Operations and Environmental Compliance(OEC)

..................................... 618-206-5934 (office)

618-288-5659 (home)
618-401-5060 (cellular)

2.3 Dewatering

The Station Manager or the Production Manager shall be responsible for
determining how repairs shall be accomplished and whether dewatering of the
ash pond cells is necessary. Dewatering shall be accomplished by (a) manually
removing the concrete stop logs from cell 4 of the ash pond system and (b)
pumping of water from cell 1, or cell 2, or cell 3 to cell 4.

If water from cell 1, cell 2, or cell 3 must be rapidly drained to cell 4, the internal
berm between cell 1 and cell 4, or between cell 2 and cell 4, or between cell 3
and cell 4 should be breached, but in a controlled manner. Only portions of a
berm should be removed to maintain equalized water levels in cell 4. Breaching
should be constantly manned and monitored by station personnel until water
levels are equalized. Heavy equipment should be kept available so that, if
excessive erosion of a berm begins to occur, berm materials can be replaced.

Havana Power Plant A28
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3.0 Maintenance

3.1. Semiannual Inspections

Semiannual inspections shall be conducted during optimal conditions at
approximately six-month intervals to determine the general condition of the
berms and discharge structure. Degradation of riprap, berm erosion, tree growth,
animal burrows, and berm seepage shall be monitored during these inspections.

3.2 Vegetation

Berms shall be maintained to protect the structural integrity of the ash ponds.
Damaged and barren areas shall be repaired as soon as appropriate with
topsoil, limed, fertilized, and seeded with appropriate vegetation. Refer to
Appendix A for a repair design suggestion.

Trees and shrubs observed during semiannual inspections shall be cut and
removed from the berms. This shall be done as frequently as is necessary to
insure that no tree reaches a size where the root structure would require removal
and filling. Woody vegetation, shrubs, and trees shall be removed during the
early stages of growth before reaching a 3-inch diameter. Low-growing
vegetation that will not interfere with inspections shall be planted and
maintained. Grass on the slopes of the berms should not be allowed to grow
greater than 12 inches in height.

3.3. Intermediate Standpipe Structures, Final Discharge Structure, and Effluent
Piping

Intermediate standpipe structures (which allow water to flow from cell to cell)
shall be inspected semiannually for significant corrosion, scaling, etc. Structures
significantly corroded shall be promptly repaired or replaced. Substantial
deposits of scale shall be removed.

The final discharge structure shall be inspected semiannually for significant
corrosion and for spalling and cracking of the concrete beams present in the
structure. Any defects discovered shall be promptly repaired.

Effluent piping shall be inspected semiannually for excessive corrosion or
scaling. Pipe which is significantly corroded shall be promptly replaced.
Substantial scale deposits shall be removed. Effluent piping channels shall be
inspected semiannual for seepage (infiltration) and corrosion. Excessive
infiltration and corrosion shall be repaired.

Havana Power Plant 429
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Erosion of berms around the discharge structure or intermediate standpipe
structures be promptly corrected by revetment with riprap or another erosion
control method. Refer to Appendix A for a repair design suggestion.

3.4. Animal Damage and Repairs

Animal burrows discovered during inspections shall be promptly repaired by
filling with grout.

3.5 Restriction of Unauthorized Vehicles and Personnel

Berm approaches shall be posted with signs and the entire site enclosed by
security fencing to prevent unauthorized travel on the roadways and slopes.

3.6. Annual Inspection

An annual inspection shall be made by a licensed Professional Engineer. This
inspection shall follow IDNR’s “Guidelines and Forms for Inspection of lllinois
Dams”, and shall be followed by verbal and written reports by the consulting
engineer. Based on the findings of the inspection, the Station Manager shall
implement corrective action as required to promote dam safety. Procedures and
methods for corrective action shall be performed in accordance with the
recommendations of the consulting engineer and as outlined above. Copies of
the engineer’s report along with the corrective action taken shall be reported to
the IDNR. An annual statement on forms furnished by the IDNR certifying
compliance with the above maintenance plan shall be submitted to the IDNR.
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[LLINOIS ENVIRONMENTAL PROTECTION AGENCY

1021 NorTH GRAND AVeNUE EAsT, P.O. BOx 19276, SPRINGFIELD, ILLiNOIS 62794-9276 — ( 217) 782-3397
James R. THomPsON CeNTER, 100 WEST RanDoLPH, Suite 11-300, CHICAGO, IL 60601 — (312) 814-6026

Doucias P. ScotT, DIRECTOR

May 22, 2009

Mr. Rick Diericx

Senior Director, Operations Envirommental Compliance
Dynegy Midwest Region Operations

604 Pierce Boulevard

O’Fallon, Illinois 62269

Dear Mr. Diericx:

This letter is in response to Dynegy’s “2008 Closure Work Plan Annual Report” (Annual Report)
and cover letter for the Havana South Ash Pond System, received by the Illinois Environmental
Protection Agency (Illinois EPA) on October 6, 2008.

In the cover letter, Dynegy requests that the Illinois EPA give written approval for the
discontinuation of all Groundwater monitoring at the South Ash Pond site and provide a
declaration of closure. Such action will cause the groundwater management zone (GMZ)
established June 1996, in accordance with consent decree 89-CH-5, to expire.

Pursuant to 35 TAC 620.250(c):

A groundwater imanagenient zone expires upon the Agency's receipt of appropriate documentation which confirms
the completion of the action taken pursuant to subsection (a) and which confirms the attainment of applicable
standards as set forflt in Subpart D.

The Annual Report provides data indicating that during the most recent five years of monitoring,
four monitoring wells Well 04, Well 15, Well 23 and Well 25 have had boron and/or manganese
concentrations higher than the Class I mumerical groundwater standard. No other monitoring
wells have exceeded the Class I numerical groundwater standards (35 IAC 620.410) during that
time period.

Based on the data provided, Well 23 is within the outer most edge (620.240(f)(1)) of the closed
impoundment. The applicable groundwater standard is Class IV groundwater. The Class IV
groundwater standards are equal to existing concentrations (i.e. constituent concentrations must
not increase). The monitoring data provided indicates that both boron and manganese
concentrations show a decreasing trend in Well 23. Therefore, Well 23 appears to be in
compliance with the applicable standards of 35 IAC 620.

Rocxroro ~ 4302 North Main Street, Rockford, IL 61103 —{815) 987-7760 »  Des PLAINES — 9511 W. Harrison St., Des Plaines, IL 60016 - (847) 294-4000
ELGIN — 595 South State, Elgin, IL 60123 — (847) 608-3131 »  ProriA — 5415 N. University St., Peoria, IL 61614 — (309} 693-5463
BUREAU OF LAND - PECRIA — 7620 N. University St., Peoria, IL 61614 —{309) 693-5462 ¢ CHAMPAIGN — 2125 South First Street, Champaign, IL 61820 — (217) 278-5800
SPRINGFIELD — 4500 S. Sixth Street Rd., Springfield, IL 62706 —(217) 786-6892 ¢  CoLLNsviLLE — 2009 Mall Street, Collinsville, IL 62234 — (618) 346-5120
MariON — 2302 W. Main St., Suite 116, Marion, IL 62959 — (618) 993-7200

PRINTED QN RECYCLED PAPER
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While Well 25 is within 25 feet of the edge of the closed impoundment, available data indicates
that the well is screened more than 15 feet below the base of the impoundment, and is therefore
monitoring Class I groundwater. Wells 04 and 15 are down gradient and are also monitoring
Class [ groundwater. During the most recent five years of monitoring all three of these wells
have had manganese concentrations higher than the Class I numerical groundwater standard.

Pursuant to 35 IAC 620.410(a)

Inorganic Chemical Constituents
Except due to natural caunses or as provided in Section 620.450, concentrations of the following chemical
constituents must not be cxceeded in Class T groundwater:

Based on a review of the monitoring data provided and the conclusions of the 2002 EPRI report,
the concentrations of manganese in these three wells appear to be due to natural aquifer
conditions. Under these circumstances, Wells 04, 15 and 25 are in compliance with the
applicable standards of 35 TAC 620.450(a)(4)(A), and no reporting pursuant to35 IAC
620.450(a)(5) is required. '

Based on the Tllinois EPA’s review and interpretation of the data submitted by Dynegy, the
requirements of 35 IAC 620.250(c) have been satisfied. Therefore, the Havana South Ash Pond
GMZ, shall expire as of the date of this letter. The Havana South Ash Pond is considered to be
closed and no further monitoring or reporting is required pursuant to the GMZ.

I trust this responds to your needs. If you have further questions or concerns please contact Lynn
Dunaway of my staff or me at (217) 785-4787.

Sincerely,

%%M 4 Mw

William E. Buscher, P.G.

Supervisor, Hydogeology and Compliance Unit
Groundwater Section

Division of Public Water Supplies

Bureau of Water

CC: Al Keller, BOW Permits
Connie Tonsor, DI.C
Mike Garretson, CAS
Lynn Dunaway
Groundwater File
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[LLINOIS ENVIRONMENTAL PROTECTION AGENCY

1021 NorTH Granp Avenue East, P.O. Box 19276, SpRINGFIELD, lLLiNots 62794-9276 —( 217) 782-3397
James R, THOMPSON CENTER, 100 WeST RANDOLPH, Suite 11-300, Cricaco, IL 60601 — (312) 814-6026

DoucGias P. SCoTT, DIRECTOR

May 22, 2009

Mr. Rick Diericx

Senior Director, Operations Environmental Compliance
Dynegy Midwest Region Operations

604 Pierce Boulevard

O’Fallon, Illinois 62269

Dear Mr. Diericx:

This letter is in response to Dynegy’s “2008 Closure Work Plan Annual Report” (Annual Report)
and cover letter for the Havana South Ash Pond System, received by the Illinois Environmental
Protection Agency (Illinois EPA) on October 6, 2008.

In the cover letter, Dynegy requests that the Illinois EPA give written approval for the
discontinuation of all Groundwater monitoring at the South Ash Pond site and provide a
declaration of closure. Such action will cause the groundwater management zone (GMZ)
established June 1996, in accordance with consent decree 89-CH-3, to expire.

Pursuant to 35 TAC 620.250(c):

A groundwater management zone expires upon the Agency's receipt of appropriate documentaticn which confirms
the completion of the action taken pursuant to subsection (a) and which confirms the attainment of applicable
standards as set forth in Subpart D.

The Annual Report provides data indicating that during the most recent five years of monitoring,
four monitoring wells Well 04, Well 13, Well 23 and Well 25 have had boron and/or manganese
concentrations higher than the Class | numerical groundwater standard. No other monitoring
wells have exceeded the Class [ numerical groundwater standards (35 [AC 620.410) during that
time period.

Based on the data provided, Well 23 is within the outer most edge (620.240(f)(1)) of the closed
impoundment. The applicable groundwater standard is Class IV groundwater. The Class IV
groundwater standards are equal to existing concentrations (i.e. constituent concentrations must
not increase). The monitoring data provided indicates that both boron and manganese
concentrations show a decreasing trend in Well 23. Therefore, Well 23 appears to be in
compliance with the applicable standards of 35 [AC 620.

RocxFORD — 4302 North Main Street, Rockiord, IL 61703 - (8155 987-7760  «  Des PLungs — 951 | W. Haerison St., Des Plaines, IL 60016 — (8471 294-4D00
Ewaiv ~ 395 South State, Elgin, IL 60123 - (8473608-3131 ¢  Psogia - 5415 N University St., Peoria, iL 61614 — (309 693-5463
BUREAL OF LAND - PEGRIA — 7600 N. University St., Peoria, IL 61614 — 309 683-5462  +  CHaswacn - 2125 South First Street, Champaign, IL 51820 — (217) 278-3800
SPEINGHELD ~ 4300 S. Sixth Street Rd., Springfield, IL 62706 - 217) 786-6892 »  CoLunsviLe — 2009 Mall Sweet, Colfinsville, iL 62234 — (618} 346-5120
MARION — 2309 W. Main St., Suite 116, Marion, IL 62959 —£618) 993-7200

ek
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While Well 25 is within 25 feet of the edge of the closed impoundment, available data indicates
that the well is screened more than 15 feet below the base of the impoundment, and is therefore
monitoring Class [ groundwater. Wells 04 and 15 are down gradient and are also monitoring
Class I groundwater. During the most recent five years of monitoring all three of these wells
have had manganese concentrations higher than the Class I numerical groundwater standard.

Pursuant to 35 IAC 620.410(a)

[norganic Chemical Constituents

Except due to natural causes or as provided in Section 620.430, concentrations of the following chemical
constituents must not be exceeded in Class I groundwater;

Based on a review of the monitoring data provided and the conclusions of the 2002 EPRI report,
the concentrations of manganese in these three wells appear to be due to natural aquifer
conditions. Under these circumstances, Wells 04, 15 and 25 are in compliance with the
applicable standards of 35 TAC 620.450(a)(4)(A), and no reporting pursuant to35 IAC
620.450(a)(5) is required.

Based on the Illinois EPA’s review and interpretation of the data submitted by Dynegy, the
requirements of 35 TAC 620.250(c) have been satisfied. Therefore, the Havana South Ash Pond
GMZ shall expire as of the date of this letter. The Havana South Ash Pond is considered to be
closed and no further monitoring or reporting is required pursuant to the GMZ,

[ trust this responds to your needs. If you have further questions or concerns please contact Lynn
Dunaway of my staff or me at (217) 785-4787.

Sincerely,

%%ﬂn 7 ﬂ&/@{%ﬂf)

William E. Buscher, P.G.

Supervisor, Hydogeology and Compliance Unit
Groundwater Section

Division of Public Water Supplies

Bureau of Water

CC: Al Keller, BOW Permits
Connie Tonsor, DLC
Mike Garretson, CAS
Lynn Dunaway
Groundwater File
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Design Calculations and Commentary
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Introduction to Engineering Cales. September 14, 2001
Havana Power Station JHK
East Ash Pond #3B '

This manual contains the engineering calculations for the #3B cell of the Havana Power
Plant East Ash Pond system, This facility is owned and operated by Ilinois Power
Company of Decatur, Illinois, a subsidiary of Dynegy, Corp. Its construction will be very
similar to the initial ponds of the east ash pond system built in 1992/93 under permit
number 20748 and the pond system built in 1998/99 under permit number . The most
significant change in construction between the #3B cell and the initial ponds will be the
relative size of the new pond, with a storage volume over 2.2 million cubic yards.

The liner for cell #3B will consist of one foot of compacted glacial till clay brought in
from off site covered with a 45-mil polypropylene geomembrane. The membrane is
essentially impervious to water. The clay layer is to provide additional protection against
seepage in the event of pinholes or seaming defects in the membrane. The ponds built in
1992/93 have a three-foot clay liner without a geomembrane.

The maximum toe to crest height for the cell #3B embankment is 34 feet.

Cell #3B will receive no stormwater runoff except for rain that falls directly on the cell or
the top of the embankment. All plant waste streams currently going to cell #2 will be
redirected to the new cell. These result in a maximum of 11.9-cfs flow into the pond. In
an emergency, plant flows can be shut off in a relatively short time.

Outflow from cell #3B will go to the existing polishing pond. From there, the existing
outlet works will carry the water to a backwater area of the Illinois River. The only new
piping work is the standpipe in cell #3B that directs the outflow to the polishing pond.

The accompanying project plans show the construction details for the new cell. The
embankment will be constructed of the on-site soils compacted to no less than 95% of the
Standard Proctor density. The clay liner will also be compacted to not less than 95% of
Standard Proctor density. A competent inspector, who has experience in this type of

work, will observe all construction. The inspector will be hired by the Owner and will be

completely independent of the construction contractor. Furthermore, the Illinois Power
Engineering Department will closely follow the project from start to finish.

These calculations are intended for submittal to the Illinois Department of Natural
Resources, Office of Water Resources for a construction permit. They have been
prepared in accordance with the following Office of Water Resources publications:
1. Rules for Construction and Maintenance of Dams
2. Procedural Guidelines for Preparation of Technical Data to be Included
for Permits for Construction and Maintenance of Dams

e

Havana Power Plant

Dynegy Midwest Generation, Inc.

Havana, I

A-41

Loal Lombustion Waste mpoundment

Dam Assessment Report



DRAFT

The table of contents lists the scope of these calculations. They cover hydrology,
hydraulics and geotechnical concerns. There are no components of this dam that require
structural calculations.

The greatest risk to life and property in the event of a dam breach of the pond system is
on State Highway 78 immediately west of cell #2, the power plant adjacent to the
highway and the rural township road immediately east of cell #3B and the houses
adjacent to the road. The main channel of the Illinois River is approximately % mile west
of cell #3B. The risk to life and property along the Illinois River caused by a breach of
cell #3B is very small.
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Havana East Ash Pond #3B

DRAFT

Fetch Lengths for Wave Runup Analysis

Angle (degrees)|Length (ft.) Length (mile) |jcosine alpha Length*cos. (mi.) rg
18 1928.89 0.365 0.951 0.347 .
15 2068.72 0.392 0.966 0.378 ﬁ
12 2271.25 0.430 0.978 0.421
9 2431.51 0.461 0.988 0.455 ;
6 2298.65 0.435 0.995 0.433 P
3 2185.24 0.414 0.999 0.413 i
0 2087.94 0.395 1.000 0.395 .
3 2022.59 0.383 0.999 0.383
6 1992.99 0.377 0.995 0.375 4
9 1969.57 0.373 0.988 0.368 ]
12 1651.98 0.370 0.978 0.362 [*
15 1939.97 0.367 0.966 0.355 E
18 1928.77 0.365 0.951 0.347

3

Summations: 12.753 5.034 L

Feff. = 5.034/12.753 = 0.395 miles E
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H Subject: Wave Runup and Fresboard calculation for Pond #3B

H I. Purpose:

Calculate the maximum wave runup and freeboard required in Pond #3B of Havana East Ash

H Pond.

H il. Assumptions, inputs and references:

i } References:

1) “Wave Runup and Wind Setup on Reservoir Embankments®, U.S. Army Corps of
Engineers, Office of the Chief of Engineers, ETL 1110-2-221, November 1976.

[1 2.) “Wave Characteristics, Wave Runup and Wind Setup Computational Model" program
manual by B.R. Bodine, Corps of Engineers Southwestern Division, January 1986.

t t 3) Calculations done for Havana East ash pond #2

‘ 4.) 100-yr, 24 hr. rainfall from Frequency Distributions of Heavy Rainstorms in llinois,
i } lllinois State Water Survey, 1989

B
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Project Havana Project No.

DRAFT

Designer JHK Date TWUZT e

Subject: Wave Runup and Freeboard calculation for Pond #38

NI, Methedology

Using the methodology outlined
elevation at 492" and check agal

V. Analysis and Results:

Top of dam elevation= 496’
Normal water elevation= 492
Pond bottom elevation= 455’

Embankment Slope of 3:1
Volume at elev. 492" = 1,893,41

1-hr.

2-hr. = 0.96%43 = 41.3 mph

From fig. 11 of Ref. 1:
&-min. dur. - 58 mph
8-min. dur. - 28 mph
10-in. dur. - 17 mph

From Ref.2:

U, = 0.585(Up)" =
= 0.589(65)"%
= 100 mph

in Ref. 1 & 2, calculate the wave runup from the normal water

inst the freeboard provided of 4 between top of dam at elevation
496" and water elevation of 492",

Pond depth at toe of slope (elev. 402 - elev. 458') = 34'

2 cu. Yd = 53,822,129 cu. Ft.

Area at elev. 492’ = 1,028,963 sq. ft.

Max. overland winds:  1-min. = 85 mph

=43 mph

2.hr. wind estimated at 96% of 1-hr. wind

Maximum fetch = 0.395 mi. (See Exce! Spreadsheet output)

Using a U= 65 miph design wind and Fg = 0.395 mi,,

AN

i =l = = R R T R B
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’ ‘ Subject: Wave Runup and Freeboard caiculation for Pond #3B

M = 0.0301(U,)F 2
= 0.0301(100)0.395"2
= 1.89'

T = 0.559[(U)FI'"?
= 0.559[(100)0.395]"*
=1.90 sec.

Ly=5.12x(T%) where L, = wave length
= 5.12(1.90)2
= 18.56'

L 4/2 = 9.28' < avg. pond depth, therefore waves are not affected by bottom
R, = {H, sin 6)[(5.95 tan 8) + 1.5][0.123L/HJ*

where a= (1.58-2.35 tan 0 + 0.092 cot 8 - 0.26)(Hy/d,} and d, = depth of water at toe of slope
=[1.58-2.35(1/3) +0.092(3) — 0.26](1.89/34)
= 0.0452

and 6= embankment slope and tan 8 = 1/3

R,

(1.89" sin 18.43°)[(5.95/3) +1.5](0.123x18.58'/1.89)"042
2.10'

R, = 1.517R;

=1
=3.18
Wind setup

S = UPF /1440D , where U= wind speed (mph), F, = 2x(fetch distance) and D= avg. depth

S = 68%2)(0.395)/1440x34’ = 0.075"

Maximum elevation = 3.18'+0.075'+ 492.68' (max. stage elev. from Havana1.out output)

= 495.93’ ~ 496’ (Acceptable, since location is only at one point with wind

blowing in most critical direction and with maximum wind and
stage elev.)

Conclusion: Wave Runup and Freeboard acceptable.

LA 1B
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l l Hydrologic Analysis/ Spillway Analysis November 7, 2001

Havana Power Station JHK

H East Ash Pond #3B

The pond system meets the following two design criteria:

I } 1. For the main spillway, a 100-yr., 24-hr. storm plus maximum plant flow must
be safely routed through the pond system. This equals a 7-inch rainfall in 24
hours plus a plant flow of 11.9 cfs (7.70 MGD).

H 2. For the emergency spillway, a storm equal to one-half the PMP storm plus

maximum plant flow must be safely routed through the pond system. One half

; the PMP equals a 16-inch rainfall in 24 hours plus a plant flow of 11.9 cfs

| (7.70 MGD).

i For the pond system, the main spillway and emergency spillway are the same. Standpipes

\ ! in ponds 1, 2 and 3B, discharge into pond 3. A stoplog structure in pond 3 discharges into
an underground 36-inch RCCP that carries the water to the Illinois River. With the

! | exception of the standpipe in the proposed pond 3B, all the outlet structures are existing, |
As part of the construction of the new pond, a secondary emergency spillway will be

. added between ponds 3B and 3. This spillway will be a concrete-lined overflow spiliway.

{ ’ Tt would receive flow only if the 36-inch pipe between ponds 3B and existing pond 3

should become blocked.

! ! From the HEC-1 computer program, the following results were obtained. The HEC-1L
runs were run using both the maximum pipe discharge capacity and the pipe discharge
) capacity based on weir equation. For the ¥; PMP storm, the stoplog discharge capacity
l ] was based on the weir with end contractions equation. The maximum pond elevations for
the 100-yr. storm are below the maximum pond level, as established by wave run-up and
| setup calculations. It is assumed that wave action will be limited during a % PMP storm.

¥ the PMP storm
it | Pond max. elevation {feet) max. discharge (cfs)
L
1 486.92 23
; 2 486.57 35
] 3B 493.17 40
» 3 486.79 93
L
| 100-yr., 24-hour storm
i Pond max. elevation (feet) max. discharge (cfs)
; 1 486.41 8
: [ 2 486.21 19
3B 492.68 18
. 3 485.63 42
) =4
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References used:

1. Frequency Distributions of Heavy Rainstorms in Illinois, Illinois State Water
Survey, 1989.

2. Effects of Basin Rainfall Estimates on Dam Safety Design in Illineis, Illinois State
Water Survey, Surface Water Division, 1981.
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Stage-Storage Relationship- Pond 1 at Havana Power Station

DRAFT

A\ AV AVEY

Stage (ft) Storage (acre-ft) Water surface area {acres)
486.00 0.00 20.93
486.50 10.53 2147
487.00 21.17 2142
487.50 31.94 21.66
488.00 42.84 21.914
488.50 53.85 22.15
489.00 64.98 22.39
489.50 76.24 22.64
490.00 87.62 22.88

Normal poot elevation: 486'
Area at normal elevation: 20.93 acres = 911,818 sq. ft.
Max. pool elevation: 480'
Area at max. elevation: 22.88 acres = 996,705 sq. ft.
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14
6/20/01
[
f L
Stage-Discharge Relationship- Pond 1 at Havana Power Station
1
Weir Equation Input {
Q=CLHM.S D= dia. of standpipe = 30" ri
L= PI"D H= head increment i
C=333
f 1
14
Comments Stage (ff) | Head (ft) Q (cfs)
3
elev. of standpipe 486.00 0.00 0.00 I 3
486.50 0.50 9.25
487.00 1.00 26.15 )
pipe flow begins 487.50 1.50 48.05 L
488.00 2.00 73.97
488.50 2.50 103.38 E]
489.00 3.00 135.90 L
489.50 3.50 171.25
490.00 4.00 209.23 F
Normal pool elevation: 486' 4
Area at normal elevation: 20.83 acres = 911,818 sq. ft. [i
Max. pool elevation: 490 .
Area at max. elevation: 22.88 acres = 996,705 sq. fi. 3
Two cases will be considered: L
1.) Max. weir flow with head of 0.5(pipe diameter). This is conservative for the evaluation of the pond [?
g
2.) Max. pipe flow with 4.0' head of water. This is conservative for pipe evaluation.
1
b
1
L
I 1
4
T
L
Nl \A L
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8/20/01
|
I . |
Stage-Discharge Relationship- Pond 2 at Havana Power Station
.
i 1| Weir Equation Input
; l Q=CLH*M.5 D= dia. of standpipe = 36"
i L=PI'D H= head increment
C=3.33
Comments Stage (ft) | Head (ft) Q {cfs)
i .
! i elev. of standpipe 485.50 0.00 0.00
486.00 0.50 11.10
i 486.50 1.00 31.38
( ‘ pipe flow begins 487.00 1.50 57.66
487.50 2.00 88.77
{* 488.00 2.50 124.06
| } 488.504 3.00 163.08
489.00, 3.50 205.50
| f 489.50 4.00 251.08
“; | 480.00 4.50 299.59
. Normal pool elevation: 486"
; j Area at normal elevation: 19.4 acres = 845,135 sq. ft.
( Max. pool elevation: 480’
‘ ! Area at max. elevation: 20.48 acres = 891,891 sq. ft.
.
. Two cases will be considered:
[
i 1.} Max. weir flow with head of 0.5(pipe diameter). This is conservative for the evaluation of the pond
; 2} Max.rpipe flow with 4.5" head of water. This is conservative for pipe evaluation.
}
i
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i
6/20/01
[
Stage-Storage Relationship- Pond 2 at Havana Power Station
Stage (ft) Storage (acre-ft) Water surface area (acres) E
486.00 0.00 19.40 r%
486.50 9.73 18.54 i
487.00 19.54 19.67
487.50 29.40 19.80 (\
488.00 39.34 19.94 i
488.50 49.34 20.07
489.00 59.41 20.21 k]
489.50 69.55 20.34 L
490.00 79.75 20.48
I’H
Normal pool elevation: 486' :
Area at normal elevation: 19.40 acres = 845,135 sq. ft. I-n
Max. pool elevation: 490" .
Area at max. elevation: 20.48 acres = 891,801 sq. ft. F
¥
[3
3
%
L
[
i
1
L
i1
L
i k]
L
\W o\ L
L
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(R P¥ IV

Stage-Discharge Relationship- Pond 3B at Havana Power Station

Weir Equation

input

Q=CLHM 5 D= dia. of standpipe = 36"

L=PI*"D H= head increment

C=3.33

Comments Stage (ft) | Head (ft) Q (cfs)

elev. of standpipe 492.00 0.00 0.00
492.50 0.50 11.10
493.00 1.00 31.38

pipe flow begins 493.50 1.50 57.66
494.00 1200 88.77
494.50 2.50 124.08
495.00 3.00 163.08
49550 3.50 205.50
496.00, 4.00 251.08

Normal pool elevation: 492'

Area at normal elevation:

Max. pool elevation:
Area at max. elevation:

Two cases will be considered:

1.) Max. weir flow with head of 0.5(pipe diameter).

2.) Max. pipe flow with 4.5' head of water. This is conservative for pipe evaluation.

44.28 acres = 1,928,963 sq. ft.

486"

46.28 acres = 2,016,020 sq. ft.

V¥ 3,

Thié is conservative for the evaluation of the pond
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1172101 i
§
Stage-Storage Relationship- Pond 3B at Havana Power Station rj _
Stage (ft) Storage (acre-ft) Water surface area (acres) f’
bl
492.00 0.00 44.28 .
492,50 22.20 44,53 f :
493.00 44.53 44.78 4
493.50 66.98 45.03
494.00 89.56 45.28 P
494.50 112.26 45.53 4
495.00 135.09 45.78
495.50 158.04 45.03 F
496.00 181.12 45,28 4
i”a
Normal pool elevation: 492' 4
Area at normal elevation: 44.28 acres = 1,928,863 sq. ft.
3
i Max. pool elevation: 496’ L
| Area at max. elevation: 46,28 acres = 2,016,020 sq. ft.
F
E
2
A
A
}
F
]
{%
4
k]
L
L!
i
L
N L
11
Havana Power Plant A-55
Dynegy Midwest Generation, Inc. Loal Lombustion Waste lmpoundment
Havana, Il Dam Assessment Report



DRAFT

Stage-Discharge Relationship- Polishing Pond 3 at Havana

.E ; Weir Equation
. Q=3.33*L*HM .5 Q1= 3.33%(L-0.2*Hy*H~1.5
: I’ L= Weir length= ¢' Weir length adjusted to account for end contractions
- HAVANAS . 0T  AND
USED owLy Mot HA:A”A L .09 UNS
Elevation () Head (ft) Q {cfs) Q1 (cfs)
i‘ | 484.00 0.00 0.00 0.00
! 484,50 0.50 7.06 6.95
. 485.00 1.00 19.98 19.31
( ! 485.50 1.50 36.71 34.87
} 486.00 2.00 56.51 52.74
486.50 2.50 78.98 72.40
H 487.00 3.00 103.82 93.44
487.50 350 130.83 115.56
488.00 4.00 159.84 138.53
( ] 488.50 4.50 190.73 162.12
; 480.00 5.00 223.38 186.15
489.50 550 257.71 210.47
| ] 490.00 6.00 203.64 234.92
1
|
.
L
!
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7/30/01
[
i’?
Stage-Storage Relationship- Pond 3 at Havana Power Station i
Stage (ft) Storage (acre-ft) Water surface area {acres) E
484.50 0.00 4.70
485.00 2.36 4.76 E
485,50 4.76 4.82 :
486.00 7.18 4.88 _
486.50 9.64 404 F
487.00 1212 5.00 i
487.50 14.63 505
488.00 17.17 5.11 F
488.50 19.75 5.17 E
489.00 22.35 5.23 ]
489.50 24.98 5.29 I 1
490.00 27.64 5.35 i
f
Normal pool elevation: 484.5 3
| Area at normal elevation: 4.70 acres = 204,790 sq. ft.
‘ E!
Max. pool elevation: 490" { 3
Area at max. elevation: 5.35 acres = 232,886 sq. fi.
{3
.
k]
[
L
LP
i
l)
R
L
AN L
i
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Principal Outlet Design

Ilinois River

i : #4
. 1l
L |
' Pond #1 | —#1 | Polishing Pond #3 |

#24—--- | Pond #2 |

' 20.48 acres

I
!22.88 acres . 5.35 acres
I

0.0358 mi?| | =0.00835 mi’ |=0.032 mi |
} - —
#3
i 5
| Pond #3B I
Plant Flow— | I
{ ’ ! 46.28 acres = 0.072 sq. mi |
L |
L #1-  30”$ standpipe discharging into bottom of Polishing Pond
L
#2- 367} pipe between Pond #2 and Polishing Pond
i, ){ #3-  36”¢ standpipe between Pond #3B and Polishing Pond
H #4- 6’ wide stop log structure and 36” ¢ RCCP to Illinois River
L
i For 24-hr. events, plant flow = 11.9 cfs (7.70 MGD)
|
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Flow vs. Time

PEAK: 138.39; TIME OF PEAK: 12 hrs. 6 min.; VOLUME: 580567.20
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(i Flow vs. Time

130 PEAK: 124.05; TIME OF PEAK: 12 hrs. 0 min.; VOLUME: 520401.60
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Flow vs. Time
PEAK: 32.17; TIME OF PEAK: 12 hrs. 0 min.: VOLUME: 134975.40
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Flow vs. Time
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Effluent Pipe Analysis ' January 2, 2002
I Havana Power Station JHK
| ] East Ash Pond #3B :

l“} The discharge from pond #3 is carried to the Tllinois River by a 36-inch round reinforced

| concrete pipe. The pipe is fitted with Anderson Seals —a three-part rubber joint seal that
allows the pipe to operate under pressure without leakage at the joints: Under normal

M conditions, the pipe does not flow full. At high flow conditions, water will back up in the

l l stop log structure, pressurizing the effluent pipe.

[ The following conditions were analyzed using the FlowMaster program from Haestad.
b L. 100-year, 24-hour storm, will all ponds discharging through the effluent pipe.
2. The %-PMP storm, with all ponds discharging through the effluent pipe.

‘ i The results of the pressure pipe analysis for each of the two conditions is summarized
below:

i

1 Condition Required Flow (cfs) Pressure at Pipe Inlet
- L 42 neg. head- pipe not full
{ ] 2 93 9.99 psi (~23" head)

) Condition 2 would cause some water to overflow from the manholes located along the

[ | length of the 36” effluent pipe, due to the high pressure. This is acceptable because of the
small likelihood of the %-PMP storm and general flooding n the area from sources other

than the pond.

However, as an additional precaution, the standpipe in pond 2 will be modified to restrict
water flow into pond 3 once pond 3B is put into service. Pipe diameter will be reduced

[ | from 3° ¢ to 1.5° ¢. Two additional HEC-1 runs were made to investigate effects on

L possible pressure and flow through first manhole:

% l 1. Discharge from pond 2 reduced to reflect restricted flow. The HEC-1 analysis showed
' that flow at the outlet structure was reduced to 82 cfs, which translates into
approximately a 13" head at the 1* manhole.

2. Same as above plus plant flow of 11.9 cfs stopped. This condition may require change
in plant operating procedures if water is seen discharging through manhole. The
HEC-1 analysis showed that flow at the outlet structure was reduced to 72 cfs, which
translates into approximately a 6.9 head at the 1* manhole and $.5" head at the 2

i manhole. The existing 1* manhole configuration shows that it is capable of

| f containing up to 10.5° of head, which is greater than the 6.9° head calculated and 6.8°

head at the 2 manhole which is greater than the 5.5 calculated, therefore no

. overflow occurs once plant flow is stopped.

- ot p

WP

Havana Power Plant A-162

Dynegy Midwest Generation, Inc. Loal Lombustion Waste lmpoundment
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Eff. press.@23 cfs (0.5 PMP-16" storm)

Worksheet for Pressure Pipe

Project Description

Project File c:\haestad\fmw\havana3b.fm2
Worksheet Pressure at @j{cfs effluent flow
Flow Element Pressure Pipe a3
Method Hazen-Williams Formula
Solve For Pressure at 1
Input Data
Pressure at 2 0.00 psi
Elevation at 1 464.00 ft L3
Elevation at 2 448.30 ft
Length 3,684.00 ft 3
C Coefficient 140.0
Diameter 36.00in .
Discharge 41742.0 gamin = 93 cfs
' Results . d
Pressure at 1 9.99 psi - 3.1 hea
Headioss 38.75 ft
Energy Grade at 1 489.74 ft
Energy Grade at 2 450.99 ft
Hydraulic Grade at 1 487.05 ft
Hydraulic Grade at 2 448.30 ft
Flow Area 7.07 ft2
Wetted Perimeter 9.42 ft
Velocity 13.18 ft/s
Velocity Head 2.69 it

Friction Siope

0.010517 fi/ft

11/07/01

03:22:36 PM

Haestad Methads, Inc.

37 Brookside Road Waterbury, CT 06708

Wy \3)

(203) 755-1666

foouw S s B own S o S oo S comrpoes S o NN oo IR o oo I oo

s

l

1

¥

|
|

lj
FlowMaster v5.15
Page 1 of 1 L

B

B,

Havana Power Plant

Dynegy Midwest Generation, Inc.

Havana, I

A-163
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Dam Assessment Report



DRAFT

- Eff. pipe press. @42cfs(100 yr storm 7")
i Worksheet for Pressure Pipe

! i Project Description

Project File c:\haestad\fmwihavana3b.fm2
o Worksheet Pressure at 42 cfs effluent flow
; ’ Flow Element Pressure Pipe
Method Hazen-Williams Formula
0 Solve For Pressure at 1
N
; Input Data
i Pressure at 2 0.00 psi
! Elevation at 1 464.00 ft
| Elevation at 2 448.30 ft
i Length 3,684.00 ft
b C Coefficient 140.0
o Diameter 36.001in
. ; Discharge 18,850.0 galimin = 42 cfs
il
[7' Results _
j Pressure at 1 -2.95 psi Pioc beas wer Rusw FuL-
Headloss 8.89 ft
Energy Grade at 1 457.74 ft
i ' Energy Grade at 2 448.85 ft
Hydraulic Grade at 1 457.18 ft
I Hydraulic Grade at 2 448.30 ft
[ Flow Area 707 e
Wetted Perimeater 9.42 ft
. Velocity 5.94 f/s
1 ! Velocity Head 0.55 ft
Friction Slope 0.002413 fi/ft
T
1
|
{
ol
o
1]
o
. 11/07/01 FlowMaster v5.15
l ! 03:24:48 PM Haestad Methods, inc. 37 Brookside Road  Waterbury, GT 06708 (203) 755-1666 Page 10of1

e
o~
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DRAFT

Submerged standpipe discharge

Worksheet for Pressure Pipe

Project Description

Project File c:\haestad\fmw\havanalb.fm2
Worksheet Pond 3B-Submerged standpipe flow
Flow Element Pressure Pipe

Method Hazen-Williams Formula
Solve For Discharge

Input Data

Pressure at 1 0.43 psi

Pressure at 2 2.60 psi

Elevation at 1 6.00ft

Elevation at 2 0.001t

Length 150.00 ft

C Coefficient 135.0

Diameter 36.00in

Results

Discharge 31,378.0 gal/min
Headloss 0.99 ft
Energy Grade at 1 8.51 ft
Energy Grade at 2 7.52 ft

Hydraulic Grade at 1 6.99 ft
I Hydraulic Grade at 2 6.00 ft
I I’ Flow Area 7.07 ft2
Wetted Perimeter 9.42 ft
{ } Velacity 988 ft/s
i Velocity Head 152 ft
Friction Slope 0.008632 ft/ft
T
o
vi H
|
[l
]
L
Ll
|1
L
H 06/22/01 FlowMaster v5.15
I 02:25:51 PM Haestad Methods, inc. 37 Brookside Road  Waterbury, CT 06708 (203) 755-1666 Page 1 of 1
Havana Power Plant A-168
Dynegy Midwest Generation, Inc. Loal Lombustion Waste lmpoundment
Havana, Il Dam Assessment Report



DRAFT

Eff. press.@82 cfs (0.5 PMP-18" storm)
Worksheet for Pressure Pipe

Project Description

Project File chaestadifimwihavana3b.fm2

Worksheet Pressure at 92 cfs effluent flow

Flow Element Pressure Pipe

Method Hazen-Williams Formula

Solve For Pressure at 1

Input Data

Pressure at 2 0.00 psi

Elevation at 1 465.00 ft

Elevation at 2 448.30 ft

Length 3,684.00 ft

C Coefficient 140.0

Diameter 36.00 in

Discharge 36,805.0 gamin > 82 <fs

Results

Pressure at 1 6.08 psi  ~ 1al ok eomt (2 eutiet STRvGT.
Headloss 30.69 ft .
Energy Grade at 1 481.08 ft ] , \ e )
Energy Grade at 2 45039 ft 14 (BeEF 273 L e &
Hydraulic Grade at 1 478.99 it ‘

Hydraulic Grade at 2 448.30 ft

Flow Area 7.07 ft?

Wetted Perimeter 9.42 ft

Velocity 11.60 ft/s

Velocity Head 2.09 ft

Friction Slope

0.008330 fi/ft

1214/01

@ wew  rpdbier v

08:28:54 AM Haestad Methods, Inc. 37 Brook\sikioad Waterbury, CT 06708  (203) 755-1666

ey T e B e B v o~
S [ [P | Ioncrcanth —d o —

il

]:JA_;JHO'.C’

Sk

al [

™

Bunsl R [

(oo’ FuRTHEE Pro e TRCAT)

A
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L

FlowMaster v5.15
Page 1 of 1
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DRAFT

Eff. press. @72 cfs (0.5 PMP-16" storm)
Worksheet for Pressure Pipe

Project Description

Project File

c\haestad\fmw\havana3b.fm2

" H Worksheet Pressure at 92 cfs effluent flow
| l Flow Element Pressure Pipe
Method Hazen-Williams Formula
tl Solve For Pressure at 1
L
o, Input Data
’ j[ Pressure at 2 0.00 psi
Elevation at 1 465.00 ft
[ Elevation at 2 448.30 1t
i i Length 3,684.00 ft
' C Coefficient 140.0
Diameter 36.00 in
‘ g Discharge 32,316.0 gal/min = T2 cfs
! ] Results , ,
5 Pressure at 1 3.22 psi  w 143 head @G eutLeT $YRuCT,
) Headloss 24.42 ft
{ | Energy Grade at 1 474.03 ft . . $7
‘ Energy Grade at 2 449.91 ft 2 G.BE G 1T gapnocs
Hydraulic Grade at 1 472.42 ft
l i Hydraulic Grade at 2 448.30 ft
{ [ Flow Area 7.07 ft2 & ' B Lt
Wetted Perimeter 9.42 ft £ e 3 DPype 463.5
[ Velocity 10.19 ft/s w
1] Velocity Head 161 ft Grape  wiev. Hted
Friction Slope 0.006547 /it
|
St - uf ABp VL GraRT
eyTU b ar PrECE .
Atewt £ oF €1fE 2 T.45
i @ wew  MavdotE  Clao FUBTEEIL QuomsTReAn )
L]
. 7.43 (364 =273 ~T00') - 147 wru suwzend
I -
H sess!
. caron 1Y, 466’ PR
I - 4532 € or PPE
¢ 3.0 ®Tec-of
"‘“”T‘&'r' 5 5.4 T oVl
12/14/01 FlowMaster v5.15
08:29:31 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, GT 08708 (203) 755-1666 Page 1 of 1
|
Havana Power Plant A-168
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Havana Power Plant

A-165

Loal Lombustion Waste mpoundment

Dynegy Midwest Generation, Inc.

Havana, I

Dam Assessment Report
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A-166

Loal Lombustion Waste mpoundment

Dam Assessment Report
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